. Sensitivity of f on gm, RL and e'. Table S3 . Statistics for the model used to fit leaf dark respiration rates. Table S4 . Significance for the model used to fit leaf dark respiration rates. Table S5 . Statistics for the model used to fit the 13 C composition of leaf dark respiration rates. Table S6 .Significance for the model used to fit 13 C composition of leaf dark respiration rates.
Protocol S1. Estimate of the 13 CO2 composition of the growth chamber (Gch) atmosphere during controllers (Fm, Aalborg, Orangeburg, NY, USA). For each LI-COR a pressurized CO2 tank or cartridge was used as CO2 source that was connected to the LI-COR 6400-01 CO2 Injector
System to control the CO2 mole fraction (µmol mol 1 ) in the leaf chamber (Lch). A vaporization module, in line with the main air stream, made it possible to create an input of water vapor for both leaf chambers. This system was composed by two parallel air sub-streams, one of which was passing through a water flask (w) and leaving it saturated with water vapor (d is mixing air flask). A mass flow regulator (Fr, FM-1050 Series, Matheson Tri-Gas, Inc., Montgomeryville, PA, USA) on each of the two sub-streams made it possible to set the proportion of dry and wet mass flow to build a desired H2O mole fraction (mmol H2O mol 1 air) entering both leaf chambers. A manual valve in the out air stream from each Lch made it possible to stop the airflow to TDLAS when matching the gas analyzers. TDLAS sampling sequence was air entering (in) and leaving (out) each Lch, and the sampled air passed through a heated Nafion® dryer (Nd;
PD™-200T-12, Perma Pure LLC, Toms River, NJ, USA) before entering the CO2 isotope analyzer.
In accordance with Ubierna et al. (2013) , the TDLAS measured 12 CO2 and 13 CO2 volume fractions for 20 s on a series of nine inlet air streams (thus measuring each inlet every 180 s), the last four of which were from air flow entering (in) and leaving (out) the two LI-COR leaf chambers. For each cycle, mean values were calculated from the last 10 s of the 20 s interval.
The mole fractions of 12 CO2 and 13 CO2 (μmol CO2 mol 1 dry air) and the corresponding 13 C composition ( 13 C, ‰) of the in and out Lch air streams were calculated as previous described
by Tazoe et al. (2011) and Ubierna et al. (2013) . The TDLAS levels of noise (precision) standard deviation for CO2 ( 12 CO2 + 13 CO2) mole fraction and for  13 C were ± 0.06 μmol CO2 mol 1 dry air and ± 0.26‰, respectively. Each LI-COR was programmed to record data every 180 s, synchronized with the TDLAS measurements of the air out of the Lch. During leaf photosynthetic measurements, the two LI-COR gas analyzers were matched after each change in pO2, while during leaf dark respiration measurements they were matched at the beginning of the dark period and every 15 min thereafter. However, the gas analyzer were matched when the TDLAS was not measuring a Lch air sample. 
References
where Cc is the CO2 mole fraction in the chloroplast (µmol mol 1 ), A is the leaf net photosynthetic rate for Cc < 190 µmol mol 1 ; and RL is as in Eqn S1. By merging Eqns S2 and S4, the dependency of f on  was determined as = Δ * * * 2 * 1000 *
(1− )
Eqn S6
and shown in Fig. S1B . h dark was considered fed exclusively by depleted respiratory substrates from leaf carbon fixed in the Gch (δ 13 C of atmospheric CO2 in the Gch was -41.6 or -30.6‰). These assumptions were supported by the negative hyperbolic distribution of δ 13 CRd over the three h in the dark (Fig. 4) , and the δ 13 CRd(3h) values approaching the δ 13 CRd(24h) values (Table 3) . For gdch-KD and WT plants, the δ 13 CRd at light-dark transition was therefore set equal to the δ on the assumption made in the present study, RL was fed by respiratory substrates produced in the growth chamber, which had lower atmospheric δ 13 C respect to the leaf chamber. The representative δ 13 CLch_Ph were therefore modeled for gdch-KD and WT at both O2 experimental levels as δ 13 CLch_Ph = δout -(∆o + ∆e) to limit the contribution to δ 13 CLch_Ph of a considerable isotopic disequilibrium of the mitochondrial (non-photorespiratory) respiratory flux (more 13 C depleted) respect to the photosynthetic flux. In particular, the term ∆e for both plant types at both O2 experimental levels was calculated according to Evans and von Caemmerer (2013) , with e* are as in Table S2 . The mean values of δ 13 CLch_Ph, δout, and δ 13 CRd after 24 h dark (δ 13 CRd(24h), ‰) for both gdch-KD and WT plant and for both O2 experimental levels are shown in Table S2 . The difference between the (enriched) δ 13 CLch_Ph and the (depleted) δ 13 CRd(24h) values represents the (absolute) range of δ 13 CRd (‰) that can be generated over the 24 h in the dark by leaf respiration of substrates produced from carbon fixed in both Lch and Gch (Table S2 ). For each plant type, under both experimental O2 levels, known Protocol S7. Editing of the 13 C composition of dark evolved CO2 for plants grown at atmospheric 13 C composition of −41.6‰
In the present study, two batches of plants were grown in the Gch; in particular, the plants used to determine leaf dark respiration after photosynthesis under pO2 of 1.84 kPa were grown at δ 13 CGch equal to −41.6‰, while the plants used after leaf photosynthesis under ∼ current ambient O2
level were grown at δ 13 CGch equal to −30.6‰. To make it possible a combined analysis of the data collected in the two O2 experimental conditions, the δ 13 CRd generated from plants grown at the more depleted δ 13 CGch were edited to cancel out the bias in the δ 13 CGch effect on δ where  Gch 13 C Rd(24h) were 8.9 and 8.6‰ for gdch-KD and WT, respectively. Overall, the range is significantly different for the O2 levels, but not for plant-type; the observed differences in O2 levels are significant for WT only (P< 0.0001). Overall, the slopes for O2 level and plant-type are not significantly different (P= 0.88 and 0.60, respectively) and none of the pairwise comparisons is significant. Overall, the lower asymptotes for plant-type and O2 levels are not significantly different (P= 0.26 for both) and none of the pairwise comparisons is significant. 
